The Present App l ication 

When making high purity water and steam, dissol 
tmo spheric gas 



such as nitrogen, axvgen, cart on die xide 



The nr-s-rr- of these contaminants 
a r a ,n are contaminants . The pc -s .i.c - 

CE l: ltf , a number of drawbacks. First, .it steam temperatures, 

s ^ of these gases, such as the c<vgen, are corrosive and can 

damage items which are sterilized with the st,aB 

sterilization equipment, and other devices or materials that : ,ie 

suM^t to the product steam. Moreover, some of these gases can 

- c ,. = -p r vw->r -r contaminants on items 
if.r--.ract with other gases, wa.er vap.-i, -i 

_ vrr » 4-v-e- (-('•ri''"'sive or 
to be treated with the steam r ■. •• • 

d-drimental radicals. 

in ■> .=><= -. n steam have a 
Second, tne water ''aP'-- m u 

wv tmgh heat capacity as compare:! to nitrogen, oxygen, carbon 

dL ;, d , arcon, or other atmospheric 3 as,s . «nen steam is 

dMjt ed'with these low heat capacity atmospheric gases, the 

i , a hp ^ nnr -;r:t volume to items being 
= t . : , ar:1 delivers less hea_ per ....... <~ 

-' •r ; lized -:r otherwise treated with ^•~ kr ^ tt -- 

in the present *pp 1. i c at i on , the feed water with 

cmssorved aomosphenc gases is s t ,ay,d over tne upper ends o: 

f-. vertical evaoorator tubes cr channels. The spray has a ni, 

.attern which distributes the feed water uniformly over the 

.'.;,.M.~al heat channels such that a film of water is formed 

-u-^ng down the interior of each channel. Heat applied to the 

n -^- r -:-^o th~ fi n m of feed water and 
,,,^^-ior of the channels vapori.-es tm ri-m 

U^hargee steam througn the lower ends of the heat channels. 
r ,, nozzles are configured not only to achieve an even h.t 
• ,-^ r ,. R e.- -he dussoivec gases fr<m 

- ,-r--rn, but also to quxcKxy oera.a.. — - 

^ aas-s are evacuated throu.ih 

1 :i e fine droplets. The or a se,vei 

,,fets 5 and discarded. In this manner, the product steam 
ois charged from the lower end of the vertical evaporation 
channels has a substantially lower, if any, content of 
atmospheric gases than the feed water. 
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Father, the sprav device is disposed atove a racked column 23. 
According ,o Blangetti, deaeration of the f*d water ta.es plac, 
ail rh- way from spray device 24 to the bottom of secuon 14. 
j\ _ unt . r _,tream of stean and jas which .initially forms at the 
hotr .cn of section 14 flows bach u P around and through ^ the 
,-p— ,-e, mixed with any separated gases, ana eventually exiting 
at a too connection 26. In tins rnnn^ , arr/ gas which may hav ? 
sp.-arat.cl lunna the preceding ^ ccess.no is recombmeo v:i:n 
■ r --.-ip -v^i-oracor assembly. A 

t'v- sT.-am before it +va\-=^ ~-ie - J t- - 

c .-^er-r/3tii P ter 3 conl.ns,, the steam racK tc liquid water 8 
f .- r ^.circulation whil,- g^ses are arawn of: by a suction device 
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Thus , the de\ 

U i^-r water and all steam ieavin, th, filing film e-vapcratir 

at least as contaminated and diluted with atmospheric gases 

,. _ ^„ -v,,^ f : p, ; vi t i lm evaporator . Not, 
a „ feed water supplieo tt ,ne -U-': 1 

only parr of the water that -ntered the tubes ,,; 

r t'-u'- it is submitted 
evaporated, th- rest leaves as w,^or. 1. ..«..., 

r;:at the product steam discharged 
c:n«ntration of dissolvable gases h t 

Hohmann uses falling rj.la ^' a h' rdLJ ^ in 1 
f , r ,,-ncentratiug a solution. Hohmann us^s thiee fallmc film 
,,. p; -,rators in series foi progressively making the input Iwuia, 
E a,:-icularlv tne black liquor produced r. the production f 
,ap- oul Pr more concentrated. The feea liquid is sorayeo i:.tu 
1n « Calling film evaporator formina condensate ana va,,r 
,.- nri , r „nrs m a steam n 3 -cut tarn: 7. The more condensed 
..-^.sa- lo::uid is in cart cir:ul,teu m the same evapor.cr 
ino in part awarded to th, ne:,t eva P or,t.or. The vapoi 
- h , steammg-out tanks of the last two a v ac: raters is discharged 
:, ri -.uah manifold 17. The very-highly concntiated black 
: indrawn rrom the stealing-cut tan,: of the last evacorat.i 
, nrc .uoh ime 20. Hohmann is not concerned with removing 

^v, s ii--inii provides no motivation to 

zhss-lved gases 1 rom the feed liquio, pr./u 

rw- pnablim disclosure of a 

remove such gases, and provides no ^b^u, 

means for doing so. 



f Elangetti is de signed to pr :-duc 



26 has a higher 

-- feed water. 



Ryham is directed to a falling film evaporatr-r in 
whi , h a chemically or otherwise contaminate, water is heated tc 
ion. water vapor which is disch^d through port 18 and a ^ 
crated , heinl caliy-contaminated concentra,, wn,,h 
^TiUargea through Port 33. P.yhan is concerned and recuse, 
t * r dmr'ets -.cntainin? the chemic^ 
on preventing water di,p-.-.eU 

; ,o , v-r.-ah port 18 with trie ..lean 
contaminants frcm being :arnoi t.i..-^h c. 

wat . 3 r vapor. ,, dr(iS . ard provides no motivation to 

Fyhanr does not audies- «n.i n 

^ i _. f -, ri wa t.-r nor provides ar. 
rem ove dissolved gases from th, £,,u 

■, -, lir ^ o- to how such a separation .ould t 
enabling disclosure a., t... 

achieved . 

35_JL_S^_§_JJ^ 

claims 1-:. t address the 



i ssues 



T he applicants 
,-ed by the Ex a: 



have aro 



■rh 



issues were rais 
is requested tha 



v. aopl 
by t h 



.cants note that r: 
: Examiner regardrr 
.miner either expla:i 
6-10 or withdraw V; 



The_Cla^ns_Di^^ 

Ove^_Wie_Referen^es_of^^ 



method of feeding wato 
a falling film evaporat. :■ 
.. El-AlLawy is not direct e 
Lethod for using one. 
calls for spraying droplet 
: the heat transfer surfaces 
q p, a y ma feed water :i: op*<: ' 
rar.sfrr surfaces of vortic: 
-„,., tL ,, tuhes, nor does B, H .m sor.-.y the feed wa t*r < 
i n ,. of rhe heat transit surfaces. Father, BlH.gef 
upper enar- or cne n u 
ra .„ th „ f^-a water onto paceeo column 23. 

Third, claim 1 calls for separating the water soluo 
+ ■ * , rr v,,l f-ed water. El-Alla 
mosrheric lases from tne srr^oi I ..e ^ 
b ,^ r ,-,rarbons downstream in separate a - 
= parares v-uiauxx^ i^- 1 -- , v - T - 3 .. 

• ^raratnr 9 but dees not separate at the s P ra, . 
jstream m separator 



First, claim 1 calls ror 
the heat transfer surfaces of 
, x ng vertical evaporation channels 
a falling film evaporator or a m 

Second, claim 1 furtner 
the feed water to upper ends ot 
-Aliawy makes no suggestion 
Che upper ends of the near 
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Fourth, claim 1 calls for dis 
atmospheric gases separate fr,>m the 
atmospheric gas contamination ...f the vcy 
wat-r. All :iases and vapors xa -I- All 
Thus, the ''apor out has tiVi ^a.ie .1 l- 
cor.oentrati :ar at volatil 1 li 1 1 1 
B c : i . :j e 1 1 i intermixes th<- s | ai it - 



.■huge ■ 
ough li 
cent rat 
rse, be 
a rated 
ough li 
■ ;1 water 



That is, koth 
-,e 26. Thus, t n- 
ion of atmospherr 
:ause the ccriden.: 
atmospheric ga», 
no 2 6 will 1 



.he 



<• 11 an 
t J 



higher gas 



f o r 



Accordingly, it is sub 
-t: anguishes patentab.ly and unabv: 
mcietti, and the other references ■: f 
First, claim 2 is oioeets 
vovmg dissolved gases from water m 

■-.pcrator. Claim 2 also c, 
..nnels which convert the water tc st* 
-close cr suggest the use of vertiCc 
the contrary, Ei-Allawy tea -he s 
.-iporatoi fibes in favor of direct sp 

Second, claim 1 calls tor 
: rays droplets into a pattern coriesp 
jrper end at the evaporatoi channels. I 
vapor at or channels on which to spray v 
..ainst spraying feed water on upper en 
:vd instead requires tne water to b> 

lumn 23. That is, Elanqetti teaches 
,, ter ont.: the vertical evaporator ch: 

Third, claim a talis for 
■ it., vino gases separated from tne spr 
:: oplets entering the evaf orator c.iann. 
. ■ jntamination in the water vapor. El- 



charging the separated 
vapor to reduce tn- 
>r relative to the fe-.i 

^ _ - 18 
:ssihlv an even iuyn-;. 
1- =,,- th- : - t eed water in • 

n ^ cm pi 1 r t 

1 - -l a. it 1 gase ^ 1 
•sf^.n :hs a comparable 
i-le" teed water . 
t 2 - til u> J wit 11 
w,, f .-, r which is autpnt 
.~r- r --^r.t- ration than tl.^' 

Ltted that claim 1 
:)US iv over El-Allawy, 
i':? aara . 

;l to mi apparatus fa -r 
onnection with a f alii:. 1 
-LlsclOsc a falling fri^ 
: r -j ca 1 evapo rating 
am. Ei-Ailawy does not 
1 ^-,-aporating channels. 

against falling iilm 
:aymg . 

a spraying device whi ch 
>nding to an area of the 
1-Allawy has no vertical 
ater. Blangetti teaches 
Is of evaporator channels 
sprayed onto a patted 
igajcisr spraying the f-aed 
nnels upper ends, 
at least one outlet tor 
ay droplets prior tc the 
1 tc- re lute dissolved gas 
Allawy removes steam and 
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outlet 18. Blangetti 
-r;ether through output 
-.Mlavy and Blangetti 
content directly, the 
i gases than the input 



vaprr products together through a common 

similarly removes steam and other gases t 

,.. hanne i 26. Moreover, because both vol 

,-,drnsate with reduced gas 
remove oo^e -■ <- 

output ste,,m has a higher concentration c 
feed water . 

Accordingly, it submitP 
claims 3-5 dependent therefrom disti, 
unoovicusly over the references of ^ 

Claim 3 calls for an <uf-et ... 
separated from the sprayed lr,pleos r.Lo: 

enormia the evaporator channels. heitaer ^ ^ ^ 

— a *** ° Utiet WhlCh "7^^ _ Entrance- space 2 of 

,. entering the evaporatoi on-im-.. 
wafer e.it.uuj +v , r ir;tr o,iucing feed materials, 

Hohmaim has several entrant . d .-, me _ sh ai:-ed ocver 

but no outlets for removing ------ ^ ^ f;] 

!9 of Ryham hou. 



that claim 2 and 
ish patentably ana 

one removal of gases 



ohmann no 



Pynam 



oimgr 



is s at 
diet in 



claim 5 dependent therefrom 

unofviously over the references - --- 

Claim 6 calls for a method o: 
t .an«fer surfaces of a failing rilm evao 
not disclose or fairly suggest the , 
evaporator. Further, chain «v ca*ls f,a 
t > P * water over the upper ends ct tr. 
Panels' and separating atmosp-herrc :,as 
o,,,herrc gases are discharged sep, 



uis 



onat claim 3 and 
p.acentably and 



fee-ling water to 
: , rat .;r. El-Allawy 
f ., e of a falling 
orn.ultaneously spr. 
, -/-rtical e vapor 
os from trie water, 
rately from the- 



ater 



oh-: 



, n .-. n d Fyham have a cemm: 
ap-oration channels t.nrora 
J .^,_- s and other vapors a 
, gas is n-,t discharged separate 
it v , r hrhmann ncr Pynam sugge 
removing atmospheric f " 
Hohmar 
Pvham i 



r Bv L sti action , foot 

i oh both water vapc r 

-charged. The atmospheri 
ooro. the water vapor. Indee 
- Provide any motivation :■->.. - ■■ 

,. r ,„,^rn»l with concent rat , nq Mac. ^ ^ 

enserued wrth concentrating °' 
c , ntaminat ed water. MUM. even address.. 



oi : 
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s .p, ci « n , ,^, Eh er iC ,a«3, nu,c h le„ provides any m^J" 
,. = r , s - P ,c-,r,in,ly, it is .fitted that clai- 6 ,nd d~» 
de penden t th.r-«« disttnauian patantablv and ur,,b«o JS ly ,ver 



ad 



f 1 cm 



an apparatus rot 
ater. By contrast, 
exovmg hydroca ebon 



falling ti]m evaporator 
El-7vllav;y has no such 



First, claim 8 is dirf 
removing dissolved atmospheric gas, 
El-Allawy is directed to an apparat 

contaminants from water. 

Second, claim 8 calls f; 
wit v, vertical evaporating channel 

evaporating channels. - r .- 7 e-; 

Par^-r, claim 8 calls for a cnamber whi.h 
uoper ends of the evaporating channel arrant El-All avry 
has no evaporating tube arrangement for a chamber t, tn.. 

UPF " ^ TrVL. claim Bclisf:, an outlet mote ahamher 
for disso^i oases to r^mcve t n, cmssclveo q ,ses ^f-.r^tte 
wa-or droplets ,-nter the channels to . 3 -,uer,..e 1.... pi- 

u- - , ■. o-'c-r concentration oi 
— ■ that the product vapor h« a ^.^^ ^ 

., riv , [lh p ri , v-es than the wafer. t> : l o. o..i,. , 

* ; , v ,-,, s ,s ana v.oirs through the self-same 

Rlanaetti discharge aU uas-& ana . 3S 

: )U ,let as the steam such that the output steam Iras a. > . 

,r-at a concentration of these gases as the feed water, 
great a c.n^ - mir - P -i rr-t claim 8 and 

Accordingly, it is su,mit,t,. tn,.t 
claims 9-10 dependent therefrom distinguish patentable ana 
unobviously over the referen 



me the: a 



ct 



the 



Claim 11 calls for 
sr , a?n which has a lower atmospheric :jas 
f,,d water from which it is generated, 
are discharge separately from the prod, 
E L-V,lawy and Blangetti discharge all g 
a common omht 18, 26 while retaining 
in this manner, bcth generate an outpu 
u .ast as hmoh or higher a concentr at loo 
the feed water. 

Neither Hohmann nar f.ytam he 

n ,-,r is either concerned with 
:- (o3 and output steam ■.ut.e.o n. 

' , vi „., nt^tbed ,a.,es fro. feed .ate.. ,ccordin gl , .t i- 



.f generating pi 
ancentration th< 
The atmospheric gases 
r steam. By contrast, 
■es and vapors through 
me condensate liquid, 
stea:, product with at 
f atmospheric gases as 



rate atmospheric 



TTO'Vinu auaueu yuo^- _ 

, bmltt : d th at oUi. 11 distinguish Patantabiy and 

rer the references of record. 



.n liq-i 
:.. i'in 
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Claim 12 is directed to an apparatus 

• f atr, " sph ; ri= 

iW at. nne f th -fr es of r- cerh ar, 
_ ...... .v -ri with ■> lew c 

, L b.dqas F hn^n niF hut ar, t 

pr,du, 

tr , L h rr ia I <- r * an i i 1 1 
rira una i «b n rtamriants 

n mea uti t cniu tr > cf au-fr 
.. r -..^d with the Generation ut ma;:e-e 
tt r t ai =• - rU i a an n tern-di 
" t ^ r t an r m » w th arl 

, r U.r , a .cparca ir.ture whi - 

c , ,'tlan t - iQi^l fe i -ter .due 
d3 l tr.nal sat egaent 1c 7 straam aoparatu 
,. rJrat ., rh e water and the gases whion is ,k-n 
t' an ta< rr wat i ^ the * / 

urrut Pic iu t t 1 ng-tti * corom^, i 
n L2 -i t l 1 ii re 



watei 
-;; team . 



step 



hicjlv: 



; .generating 
? es than the 
ncernea with 
ri.tration ot 

: eam without 
nee me 1 with 
and is net 
Blangeiti is 
;v, the extent 



. the process, 
ved dissolved 
: in dissolved 
iciensate) . An 

necessary tc 
condensing the 

which is the 
submitted that 



.bit 



el \ 



: e r 



Th e application was fil-"-* 1 
H , )W .= ver, the Office Action contains no indi 

"" " [ ' ' .-^^r-abl^ to either the Draftsman 

orawings ar- a-..-ep.-ciLi- 

h n early indication that the Formal cravings , 
i ^ re quested . 

CONCLUSION 

For the reasons set forth -u -m. e , l - 
realms 1-12 distinguish patentably -no 
references of record. An early aiiowance 
requested. 
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APPENDIX 1 

A clean copy of all pending claims is as follows: 

1 (Amended) A method of feeding water to the heat 

t - ns^r sur^a- of a falling film evaporator having vertical 
e :;; Ff ^ ti ,-, r channels, which channels reoeive reed water at upper 
" t . r fr-ir ].-^r ends, the method 

en Is and cliscnarge water vc t -- ----- - 

in ' ; ' 1Udin9: distributing the feeo water as a spray of drops to 
t h , upper ends o£ ohe heat transfer surfaces; 

separating water soluble atmospheric gases from the 

rayed feed water; and, 

discharging the separated atmospheric gases separate 
fl om the steam to reduce atmospheric gas contamination of the 
water vapor relative to the feed water. 

(Amended) An apparatus f :»r removLng dissolved 
3 ,ses from wafer to be evaporated rn connexion with a falling 
fl lm evaporator, which apparatus comprises: 

- f ,„ a ,.Hr3l ,vapcrat:r channels which 
an arrangement of vertical ^-ay-L^ 

c -,nvert water passing therethrough rnto vapor; 

at least one spraying device for breaking heated 
f ,~d-water into a spray of droplets having a spray pattern 
substantially corresponding to an area :f an upper end o. toe 
evaporator channel arrangement; and, 
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at least one separated gas outlet for the removal of 
gas^s separated from the sprayed droplets prior to the droplets 
entering the upper end of the evaporator channel arrangement 
reducing dissolved gas cor.taminatic n of the vapor. 

3. < Amended An apparatus as defined in claim 2 

further including: 

a trough having a perforated bottom, the trough iying 



the upper end of 



evaporator channel arrangement. 



relet being defined in the 



4 . (Twice Amended* T:v apparatus as defined in 
clctLin 2 further including: 

a substantially hemispherical chamber covering the 
upper end :»f rue evaporator channel arrangement, such that the 
upper end of the evaporator shannel arrangement forms a plane 
side of the hemispherical chamber; and, 

ohe separated gas 
hemispherical chamber for removing the separated gases before 
tney can enter the evaporator channel arrangement. 

5. (Amended) Trie apparatus as defined in claim 3, 

further including: 

a chamber cohering the upper end of the evaporator 
channel arrangement, the separated gas outlet being defined in 
t he chamber . 

6. (Amended) A method of feeding water to heat 

1T * nr ~c of o f-unnq ~ i i r ■ evaporator having vertical 
transfer suuacc-s ct a i---uiy - ± - L1 - 

^-sporaticn channels, the methc d comprising: 

spraying drops of water with absorbed atmospheric 
(( ases to distribute the watei over tne upper ends of the 
vertical evaporation channels; 

simultaneously with the spraying, separating the 
itmospheric gases from the water; 

evaporating the water m the vertical evaporation 

channels; a:i.i, 

discharging the water vapor separately from the 
separated gases and maintaining the water vapor separate from 



the separated gases tc pre\ 
the separated gases. 



ent dilution of the water vapor witl" 



ir.cludes a pluralit 
the veiti-al evaporatir 



n. .unamend^) The r^tnod as defined in claim < 

futthaL . incia-Jin,: int , a lal ,r o£ water 

re 1 le:ting the spra,ea a^-r 

-,-,1 ,-vao-ration channels; 
above the upper ends of t ne vertical ..ap- ■ 

separating additional atmospheric ga.e- fi.m 

water layer; , the upper 

feeding water trom th,- watu -a^ . 
ends of the vertical evaporation channels. 

. v---,,- f-.r removing dissolved 
, ; (Amenaedi An a P pura,iu, ...r rem. 

, . fr ^ warer, the apparatus comprising: 

atmiopheric j^ses tr„m u. 

a falling film e vapor 

° f V * rtlCal ^^lT2^ Ln an evaporator 
channels having upper , ^ . J ^ ^ 

upp .r end arrangement ,or i..-^ cnanaels; 
P ro:u:ct vapor exiting from a lower ,n. - ^ 

a chamber covering tne evaporator ...a_-. 

arrangement ; dis p 0 sed in the chamber 

at least one spraying Je / ^ - - - . 

. r . -f dr -Diets having a spray 

t; . break the water into a sp .... - - _ ^ aporat mg 

pattern which correspond to an area ,f th, ^r — 
a, an . pl ur ,pp r end arrangement; and 

tlldn ' iel "it least one drssolved ,s ootlet fr» the chamoe 
. .removal" of the atmospheric oases ^^Z^ 

** letS d,irln ' 3 SpraYir tr^ e t'rrcdlct vapor has a lower 
,va F oratrnc, channels, su-.h -ha. t„- 1 
concentrate of atmospheric gases than the wat.r. 

fended, Th, apparatus as set forth in 
n . 3 w /,;, in '^ h , vertical evapcratm, channel upper end 
Cl3im -nfmed to a circular area ,nd further including 

arrangement is confined L - VPrtica l evaporating 

hemispherical chamber mounts tc- th- /-i 
5 channel upper end arrangement. 
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^r,- 5 = defined in claim 8 
10. (Amended'. The an-'aratu. ^ ^- 

further including: chamber above and 

a orated plate manned i.. -i-- 

.. v . -. T • upper end arrangement, -h-= 
separa-a — ■ - - plate, the water 

- f dr-nb-rs beinc s F tay,i onto t n _ t 
SpiaY ' " , ,.. ns in t h-> plate: to the evaporator 

passing through perforations ia - I 

channel upper ends. 

, , + - -nnf-inq water comprising: 
(N „ W ; A method oi ^uinnig 

\ . w ._ r e-, r .ppultan.ously <i) separating 
^-•r.rp'-ing feed water o.r . l.uu. 

"'' , . irxi(i , and ether dissolved water 

n^rogen, " & ^ wat ., r , and UU 

soluble atmospheric ga.e. f- - ■ - of vertical 

^u. f^-^d water o'.vi u Pt -• - 
di stributing the r _ - a 

evaporation tubes; ^ ^ . n> oxygen, carbon 

removinc; the separate- n 

v .,.p L - liable atmosphere 

dioxide, a.i-i - •• 
from trie sprayea feed wafer; 

, ass mg .he sp rayed i •= 

_ , r a -, t ,pvr L . qas-s have 

vertical eovapc i itron channels ar,: 

° f fee \ W !!r«nI r r^: st- am separate from the separated 
^ oaLa ,roxil, and other water soluble 
nltr0gen ' " :/g ' ;. p3 ;_ ly rr-m the steam such that the 
atmosoheric : -as,s — cWPntsatic .„ of nitrogen, oxygen, 
discharged steam has a i- '- " 

ca: - L -on dioxioe, and other wato 

the feed water. 



■a water from which the wate 
,,eer. separate:! through tn 
conceiting at least a I'Oi'-^ 



oluble atm:,s P henc gases than 



;pP .r,tus for gener,tmg steam with 

, v ( , he apparatus comprising: 

5 .^ vri --a" evaporation tubes 
plurality of heated verti-a^ e. P 

liquid feed water at an nppe 
wer end; 

. r ,~*. -dna '^ed water 
feed line ror sup[~-., r n u 

.-.v- ^-lubie atmcspneric gases; 

,p ; elhr.mq the feed water over upper 
" m ' 3dU " - ,,h, s and for liberating the 

-is of th,- vertical evaporati . tah - fee d water 

^solved water soluble atmosphere ,ases 



If. (Hew) 
educed atmospheric 



a- am at a 



lid and discharge 



contams 
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before the feed water enters the upper ends of the vertical 
evaporation tubes; and, 

a means for removing the steam separate from the 
liberated water soluble atmospheric gases such that the product 
steam has a lower content of water soluble atmospheric gases 
than the feed water. 



